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MANUFACTURING THE SAME, APPARATUS FOR MANUFACTURING 
THE SAME AND METHOD OF MANUFACTURING A LIQUID CRYSTAL 

DISPLAY USING THE SAME 

5 

Technical Field 

The present invention relates to a rubbing cloth and an LCD (Liquid Crystal 
Display), and more particularly to a rubbing cloth for aligning a liquid crystal, 
method of manufacturing the same, apparatus for manufacturing the same and 
10 method of manufacturing an LCD using the same. 

Background Art 

In general, an LCD apparatus displays image information using 
electro-optics properties of a liquid crystal. Some LCD apparatus transmits a light 
15 when an electric field is not applied to the liquid crystal. But some LCD apparatus 
intercepts a light when an electric field is not applied to the liquid crystal, and 
transmits the light when the electric field is applied to the liquid crystal. 

Some LCD apparatus intercepts a light when an electric field is not applied 
to the liquid crystal, and the LCD apparatus transmits the light when the electric 
20 field is applied to the liquid crystal 

In order to precisely transmit the li^ht through the liquid crystal, the light 
that is able to transmit the liquid crystal should be supplied to the liquid crystal after 
uniformly aligning the liquid crystal toward an uniform direction- An alignment of 
the liquid crystal is performed by means of an alignment film, and the light that is 
25 able to transmit the liquid crystal can be obtained by a polarizing plate. 

The alignment film is as a polyimide thin film layer. When rubbing the 
alignment film against a rubbing cloth toward the uniform direction, an alignment 
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groove is formed on the alignment film. The alignment of the liquid crystal is 
performed by means of the alignment groove. The rubbing cloth wind around an 
outer circumference of a rubbing roller, and the alignment groove is formed on the 
alignment film by rubbing the rubbing roller having the rubbing cloth against the 

5 alignment film. 

Hereinafter, manufacturing processes of the rubbing cloth will be described 
with reference to FIGs. 1A to IF. Here, a term referred to as a "rubbing cloth 
fabric" indicates a cloth having a length and a width shorter than the length. 

Referring to FIG. 1A, the rubbing cloth fabric 100 is manufactured by 

10 interweaving a weft 1 with a warp 2, the warp 2 intersecting the weft 1 and having a 
length longer than that of the weft 1. The rubbing cloth fabric 100 includes a 
rubbing pile 110 irregularly formed on the rubbing cloth fabric 100 as shown in 
FIGs. IB and 1C. 

FIG. ID is a view showing a process for aligning the rubbing pile irregularly 
15 formed on the rubbing cloth fabric. 

Referring to FIG. ID, a roller brush 200 for rearranging the rubbing pile 1 10 
is disposed in a direction parallel to a width direction of the rubbing cloth fabric 100. 
The width direction is the same direction in which the weft 1 is formed on the 
rubbing cloth fabric 100. When the roller brush 200, which is in contact with the 
20 rubbing cloth fabric 100, is transferred, the rubbing pile 110 is realigned in a 
direction parallel to the warp 2. The realigned rubbing pile has been allowed to 
have a reference numeral " 1 1 5". 

As shown in FIG. IE, the rubbing cloth fabric 100 having the realigned 
rubbing pile 115 is cut into pieces. A piece of rubbing cloth fabric which is cut 
25 from the rubbing cloth fabric 100 is defined as a rubbing cloth 150. 

The rubbing cloth 150 is attached onto a rubbing roller 300 which has a 
length longer than a width of the alignment film. In order to attach the rubbing 
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cloth 150 onto the rubbing roller 300, the rubbing cloth 150 has a length similar to a 
length of the rubbing roller 300, and has a width similar to a length of the 
circumference surface of the rubbing roller 300. That is, the warp 2 of the rubbing 
cloth 150 is aligned along the circumference surface of the rubbing roller 300, the 

5 weft 1 is aligned in the length direction of the rubbing roller 300, and the rubbing 
pile 1 10 is aligned parallel to the weft 1. 

As shown in FIG. IF, when the rubbing roller 300, on which the rubbing 
cloth 150 is wound, rotates and simultaneously applies pressure to the alignment 
film 400, the alignment groove is formed on the alignment film 400. 

10 However, when the alignment groove is formed by means of the 

conventional rubbing roller 300 to which the rubbing cloth 150 is attached, the 
liquid crystal cannot be precisely aligned with the alignment groove due to a scratch 
formed on the alignment film 400. It is difficult to totally control a tension of the 
rubbing cloth fabric 100 when the rubbing roller 300 is rubbed against the alignment 

15 film 400 along the warp 2. When the tension of the rubbing cloth fabric 100 is not 
precisely controlled, the rubbing pile 110 is irregularly distributed on the rubbing 
cloth fabric 100. Therefore, the liquid crystal cannot be precisely aligned with the 
alignment groove . 

Also, when the alignment film 500 has a larger size than that of the rubbing 
20 cloth 150, as shown as reference numeral 500 in FIG. IE, it is not possible to form 
the alignment groove by means of the rubbing cloth fabric 100 having a width 
shorter than that of the alignment film 500. 

Disclosure of the Inyention 

25 The present invention provides a rubbing cloth having a rubbing pile 

regularly distributed on an alignment film. 

The present invention also provides a method of manufacturing a rubbing 
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cloth having a rubbing pile regularly distributed on an alignment film. 

The present invention also provides an apparatus for manufacturing a 
rubbing cloth having a rubbing pile regularly distributed on an alignment film. 

The present invention also provides a method of manufacturing an LCD. 
5 In one aspect of the invention, there is provided a rubbing cloth for aligning 

a liquid crystal, the rubbing cloth being formed by cutting a portion of a rubbing 
cloth fabric in a length direction of a warp on the rubbing cloth fabric, wherein the 
rubbing cloth fabric comprising: a warp having a first length; a weft having a second 
length shorter than the first length and being interweaved with the warp; and a 
10 rubbing pile aligned along the length direction of the weft. 

In another aspect, there is provided a method for manufacturing a rubbing 
cloth for aligning liquid crystal, comprising: making a rubbing cloth fabric including 
a warp having a first length, a weft having a second length shorter than the first 
length and being interweaved with the warp, and a rubbing pile irregularly formed 
15 on the rubbing cloth fabric; aligning the rubbing pile in a length direction of the 
weft; and cutting the rubbing cloth fabric in a length direction of the warp. 

In further aspect, there is provided an apparatus for manufacturing a rubbing 
cloth, comprising: a rubbing belt installed in a width direction of a rubbing cloth 
fabric, wherein the rubbing cloth fabric includes a warp having a first length, a weft 
20 having a second length shorter than the first length and being interweaved with the 
warp, and a rubbing pile formed on a surface of the rubbing cloth fabric; a pulley for 
receiving a rotating force and rotating the rubbing belt in response to the rotating 
force; and means for supplying the rotating force to the pulley. 

In still another aspect, there is provided a method for manufacturing an LCD, 
25 comprising: fabricating a TFT substrate having a TFT, a power supply line for 
supplying a power to the TFT, and a pixel electrode for receiving the power 
outputted from the TFT; fabricating a color filter substrate having RGB pixels and a 
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common electrode, and being coupled to the TFT substrate; forming a rubbing 
groove by rubbing a rubbing roller against an alignment film formed on the TFT 
substrate and the color filter substrate, wherein the rubbing roller is Wound with a 
rubbing cloth formed by cutting a rubbing cloth fabric, and wherein the rubbing 
5 cloth fabric has a warp having a first length, a weft having a second length shorter 
than the first length and being interweaved with the warp, and a rubbing pile aligned 
along the length direction of the weft; assembling the TFT substrate with the color 
filter substrate; and interposing a liquid crystal between the TFT substrate and the 
color filter substrate. 

10 According to the present invention, the rubbing cloth is formed by 

interweaving the warp with the weft having a length shorter than that of the warp 
and the rubbing pile is aligned parallel to the warp. Accordingly, it is able to 
manufacture the rubbing cloth having a various size without a length of the 
alignment film and increase yield of the rubbing cloth. 

15 

Brief Description of the Drawings 

The above and other advantages of the present invention will become readily 
apparent by reference to the following detailed description when considered in 
conjunction with the accompanying drawings wherein: 
20 FIG. 1 A is a view showing a conventional rubbing cloth fabric for rubbing 

cloth; 

FIG. IB is a view showing a rubbing pile disposed on the rubbing cloth 
fabric shown in FIG. 1A; 

FIG. 1C is an enlarged view of 'A' shown in FIG. IB; 
25 FIG. ID is a view illustrating a process for aligning the rubbing pile shown 

in FIG. IB; 

FIG. IE is a view showing a rubbing cloth formed by cutting the rubbing 
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cloth fabric shown in FIG. ID; 

FIG. IF is a view illustrating a process for rubbing an alignment film using 
the conventional rubbing cloth shown in FIG. IE; 

FIG. 2A is a view showing a rubbing cloth fabric on which a rubbing pile is 
formed according to one preferred embodiment of the present invention; 

FIG. 2B is a view illustrating a process for aligning the rubbing pile formed 
on the rubbing cloth fabric shown* in FIG. 2A; 

FIG. 2C is a view showing a rubbing cloth formed by cutting the rubbing 
cloth fabric shown in FIG. 2B; and 

FIG. 2D is a view illustrating a process for forming an alignment groove on 
an alignment film using the rubbing cloth shown in FIG. 2C. 

Best Mode For Carrying Out the Invention 

FIG. 2C is a view showing a rubbing cloth for aligning a liquid crystal 
according to the present invention. 

Referring to FIG. 2C, the rubbing cloth 800 includes a rubbing cloth fabric 
600 and a rubbing pile 118 disposed on the rubbing cloth fabric 600. 

The rubbing cloth fabric 600 is fabricated by interweaving a weft 1 with a 
warp 2 having a length longer than that of the weft 1 . The rubbing pile 118 having 
a length shorter than that of the weft 1 is disposed on the rubbing cloth fabric 600. 
The rubbing pile 118 is aligned at an angle about ± 30 degrees with respect to the 
weft 1. Preferably, the rubbing pile 118 is aligned parallel to the weft 1 of the 
rubbing pile 118. 

Disposing the rubbing pile 1 18 to have the direction parallel to the weft 1 is 
for precisely controlling a tension of the rubbing cloth fabric 600. When the 
rubbing pile 118 is aligned to have a direction parallel to the warp 2 having the 
length longer than that of the weft 1, the tension of the rubbing cloth fabric 600 
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cannot be precisely controlled, and the rubbing pile 118 is irregularly aligned, so 
that rubbing processes are not precisely performed. When the rubbing pile 118 is 
aligned to have a direction parallel to the weft 1 having the length shorter than that 
of the warp 2, the tension of the rubbing cloth fabric 600 can be precisely controlled, 
5 thereby preventing the rubbing pile 118 from being irregularly aligned. 

Hereinafter, a method for manufacturing the rubbing cloth will be described 
with reference to FIGs. 2A to 2C and rubbing processes performed by the rubbing 
cloth will be described with reference to FIG. 2D. 

Referring to FIG. 2A, the rubbing cloth fabric 600 includes the weft 1 and 
10 the warp 2 having the length longer than that of the weft 1. The weft 1 is 
interweaved with the warp 2 in order to fabricate the rubbing cloth fabric 600. The 
rubbing pile 1 10 is irregularly disposed on the rubbing cloth fabric 600. 

The direction that the warp 2 is formed on the rubbing cloth fabric 600 is 
defined as a length direction of the rubbing cloth fabric 600, and a direction that the 
15 weft 1 is formed on the rubbing cloth fabric 600 is defined as a width direction of 
the rubbing cloth fabric 600. 

As shown in FIG. 2B, the rubbing pile 110 disposed on the rubbing cloth 
fabric 600 is realigned by means of a belt shape rubbing apparatus 700. The 
realigned rubbing pile has been allowed to have a reference numeral "118". 
20 The rubbing apparatus 700 includes a rubbing belt 710 for realigning the 

rubbing pile 1 10, first and second pulleys 720 and 730 for receiving a rotating force 
and driving the rubbing belt 710, and a motor 740 for supplying the rotating force to 
the first or second pulley 720 and 730 to rotate the first and the second pulleys 720 
and 730. The rubbing pile 118 is aligned at an angle about ± 30 degrees with 
25 respect to the weft 1 by means of the rubbing belt 710. 

As shown in FIG. 2C, the rubbing cloth fabric 600 is cut to fabricate the 
rubbing cloth 800. Particularly, the rubbing cloth 800 is cut to have a width similar 
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to the length of the circumference of the rubbing roller 300, and to have a length 
similar to the length of the rubbing roller 300. 

Accordingly, it possible to prevent a scratch from being formed on the 
alignment film 400 due to the rubbing pile 115 irregularly disposed on the rubbing 
cloth 800 during rubbing process of the alignment film 400. 

Also, even though the alignment film 400 has a size larger than the width of 
the rubbing cloth fabric 600, it is able to obtain the rubbing cloth 800 having a size 
appropriate to the size of the alignment film 400 by controlling a cutting length in 
the length direction of the rubbing cloth fabric 600. 

Hereinafter, a method for manufacturing an LCD using the rubbing cloth 
according to the present invention. 

The LCD includes a TFT substrate and a color filter substrate. A polyimide 
thin film layer is formed on the TFT substrate having a TFT, a gate line, a data line 
and a pixel electrode. A rubbing process is performed on the polyimide thin film 
layer so as to align the liquid crystal. 

The rubbing process for the polyimide thin film layer is performed by means 
of the rubbing roller 300 with which the rubbing cloth 800 is wound. 

The rubbing cloth 800 wound around the rubbing roller 300 is fabricated by 
interweaving the weft 1 and the warp 2 having the length longer than that of the weft 
1, and the rubbing pile 118 parallel to the weft 1 thereon is disposed on the rubbing 
cloth 800. 

The alignment groove is formed on the polyimide thin film layer by rubbing 
the rubbing pile 1 18 of the rubbing cloth 800 against the polyimide thin film layer. 
The alignment groove is formed to have a direction parallel to the aligning direction 
of the rubbing pile 118, so that the liquid crystal is aligned parallel to the aligning 
direction of the rubbing pile 118. 

The alignment groove is formed on the color filter substrate by the process 
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similar to above process. The alignment groove is tilted by a predetermined angle 
with respect to the alignment groove formed on the TFT substrate. An LCD panel 
is manufactured by interposing the liquid crystal between the color filter substrate 
and the TFT substrate after assembling the color filter substrate with the TFT 
5 substrate. The LCD is manufactured by assembling parts such as a lamp, a light 
guiding plate, a power supply device, etc., with the LCD panel. 

Industrial Applicability 

According to the present invention, the rubbing cloth is formed by 
10 interweaving the warp with the weft having a length shorter than that of the warp, 
and the rubbing pile is formed on the rubbing cloth and is aligned parallel to the 
warp. 

Accordingly, it is possible to manufacture a various size of rubbing cloth 
regardless of a length of the alignment film, and to increase yield of the rubbing 
15 cloth. 

Although the exemplary embodiments of the present invention have been 
described, it is understood that the present invention should not be limited to these 
exemplary embodiments but various changes and modifications can be made by one 
ordinary skilled in the art within the spirit and scope of the present invention as 
20 hereinafter claimed. 
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Claims 

1. A rubbing cloth for aligning a liquid crystal, the rubbing cloth being 
formed by cutting a portion of a rubbing cloth fabric in a length direction of a warp 
on the rubbing cloth fabric, wherein the rubbing cloth fabric comprising: 

a warp having a first length; 

a weft having a second length shorter than the first length and being 
interweaved with the warp; 

and a rubbing pile aligned along the length direction of the weft. 

2. The rubbing cloth of claim 1, wherein the rubbing pile is aligned at an 
aligning angle about ± 30 degrees with respect to the weft. 

3. The rubbing cloth of claim 1, wherein the rubbing pile is parallel to the 
15 weft. 

4. A method for manufacturing a rubbing cloth for aligning liquid crystal, 
comprising: 

making a rubbing cloth fabric including a warp having a first length, a weft 
20 having a second length shorter than the first length and being interweaved with the 
warp, and a rubbing pile irregularly formed on the rubbing cloth fabric; 
aligning the rubbing pile in a length direction of the weft; and 
cutting the rubbing cloth fabric in a length direction of the warp. 

25 5. The method of claim 4, wherein the rubbing pile is aligned by rubbing 

the rubbing pile at an angle about ± 30 degrees with respect to the weft. 
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6. The method of claim 4, wherein the rubbing pile is aligned by rubbing 
the rubbing pile parallel to the weft 

7. An apparatus for manufacturing a rubbing cloth, comprising: 

a rubbing belt installed in a width direction of a rubbing cloth fabric, 
wherein the rubbing cloth fabric includes a warp having a first length, a weft having 
a second length shorter than the first length and being interweaved with the warp, 
and a rubbing pile formed on a surface of the rubbing cloth fabric; 

a pulley for receiving a rotating force and rotating the rubbing belt in 

response to the rotating force; and 

means for supplying the rotating force to the pulley. 

8. A method for manufacturing an LCD, comprising: 

fabricating a TFT substrate having a TFT, a power supply line for supplying 

a power to the TFT, and a pixel electrode for receiving the power outputted from the 

TFT; 

fabricating a color filter substrate having RGB pixels and a common 
electrode, and being coupled to the TFT substrate; 

forming a rubbing groove by rubbing a rubbing roller against an alignment 
film formed on the TFT substrate and the color filter substrate, wherein the rubbing 
roller is wound with a rubbing cloth formed by cutting a rubbing cloth fabric, and 
wherein the rubbing cloth fabric has a warp having a first length, a weft having a 
second length shorter than the first length and being interweaved with the warp, and 
a rubbing pile aligned along the length direction of the weft; 

assembling the TFT substrate with the color filter substrate; and 
interposing a liquid crystal between the TFT substrate and the color filter substrate. 
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FIG. 1A 
(PRIOR ART) 
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FIG. 1B 

(PRIOR ART) 
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FIG. 1D 

(PRIOR ART) 
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FIG. 2 A 
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FIG. 2B 
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